Applicant : Shuji Ozaki et al. Attorney's Docket No.: 14875-141US1 /C1-A0220P- 

SerialNo. : 10/530,696 US 
Filed : October 28, 2005 
Page : 10 of 16 



REMARKS 

Following entry of the present amendment, claims 1-6 and 13-45 will be pending, 
claims 7-12 having been cancelled and new claims 24-45 added. The table below shows where 
support for these new claims can be found in the specification: 



Claims 


Where support can be found in the specification 


24 


Original claim 7 


25, 45 


Page 29, lines 4-29 


26, 39 


Original claim 8 


27, 40 


Original claim 9 


28 


Page 5, line 20 


29 


Page 5, line 26; page 6, line 1 1 


30, 41, and 44 


Original claim 11; page 5, line 26 


31, 32 


Page 6, lines 11-14 


33, 34, 42, and 43 


Page 4, lines 20-27 


36 


Page 8, lines 29-31 


37, 38 


Page 8, lines 16-18 



Claims 1-6 and 13-23 are withdrawn from consideration as drawn to non-elected inventions. 
New claims 24-45 are drawn to the invention of elected group II, which is presently under 
consideration. No new matter has been introduced. 

Amendments to the Specification 

Applicants have amended the specification to replace the term "suspended cells" with 
"non-adherent cells," and the terms "hemocyte cells" and "hemocytes" with "white blood cells." 
The present application is the US national stage application of PCT/JP03/13063, which was filed 
in Japanese. Applicants submit that these amendments merely correct inaccurate English 
translations in the present specification. Entry of these amendments is requested. 
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Claim Objection/Rejections 

In the Action, claims 7-12 are objected to or rejected on various grounds. Cancellation of 
these claims renders these grounds moot. In view of the following remarks addressing each 
ground for rejection, Applicants submit that none of the grounds for rejections asserted in the 
Action is applicable to new claims 24-45. 

A. Indefiniteness 

The Examiner maintains that the term "increased activity" is indefinite, as its exact 
meaning is unclear. See the Action, pages 2-3, section 3. 

This term does not appear in any of the newly presented claims. New independent 
claims 24 and 35 respectively recite "increased cytotoxic activity compared to the antibody of 
(a)" and "cytotoxic activity greater than that of the whole antibody," instead of "increased 
activity." "Cytotoxic activity" is a definite term well defined in the art, i.e., any activity that has 
a toxic effect on a cell. See http://www.thefreedictionarv.com/cvtotoxic . Accordingly, a 
skilled person in the art would know the exact meaning of the phrases recited in new claims 24 
and 35. Applicants thus submit that all of the presently pending claims satisfy 35 U.S.C. § 112, 
second paragraph. 

B. Enablement 

The Examiner states that the present specification does not enable any person skilled in 
the art to use a "2D7 antibody" on the ground that the cell line producing this antibody is not 
available to the public. See the Action, page 3, section 4. 

As none of the new claims recites "2D7 antibody," Applicants submit that this rejection 
does not apply to any of the new claims. 
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C. Anticipation 

Claims 7 and 1 1 were rejected as anticipated by DeNardo et al (DeNardo). See the 
Action, page 5, section 6. For the reasons set forth below, Applicants submit that new claims 24- 
45 are not anticipated by this reference. 

New independent claim 24 is drawn to a method for producing an HLA-recognizing 
minibody by generating a minibody version of an HLA-recognizing whole antibody, where the 
minibody has an increased cytotoxic activity compared to the whole antibody. DeNardo does 
not disclose such a method. It teaches generation of a bispecific diabody, one scFv arm of which 
binds to HLA-DR and the other scFv arm of which binds to DOTA, a chelator. See the Abstract. 
According to DeNardo, the diabody would be administered to a patient, whereupon the anti- 
HLA-DR arm of the diabody would bind to HLA-DR expressed on tumor cells. DOTA-chelated 
90 Y is then administered to the patient. Some of the DOTA-chelated 90 Y would bind to the anti- 
DOTA arm of the diabody that is bound to target cells, and the rest is rapidly excreted. See 
page 526, left column. There is no suggestion in DeNardo that either the anti-HLA-DR scFv or 
the assembled bispecific diabody possesses any cytotoxic activity at all, much less increased 
cytotoxic activity compared to the whole antibody from which it is derived. In fact, in the 
DeNardo diabody, the anti-HLA-DR scFv apparently provides only a targeting function. 
Toxicity derives solely from the DOTA-chelated radioisotope that binds to the antibody, and not 
from the antibody itself. For the above reasons, Applicants submit that DeNardo does not 
anticipate claim 24, as it fails to teach each and every limitation of this claim. Nor does it 
anticipate claims 25-34, all of which depend from claim 24 either directly or indirectly. 

Claim 35, the other independent claim, is also directed to a method of producing an 
HLA-recognized minibody. Like claim 24, claim 35 also requires that the minibody made by the 
claimed method possess a cytotoxic activity greater than that of its whole antibody counterpart. 
For the same reasons as discussed above for claim 24, DeNardo also does not anticipate claim 35 
or its dependent claims 36-45. 



Applicant : Shuji Ozaki et al. Attorney's Docket No.: 14875-141US1 / C1-A0220P- 

SerialNo. : 10/530,696 US 
Filed : October 28, 2005 
Page : 13 of 16 



D. Obviousness 

The Examiner rejects claims 7-1 1 as obvious over two sets of references (see the Action 
at pages 5-8, sections 10 and 1 1). Claims 7-1 1 have been canceled. Applicants address each 
ground for rejection below as it may be applied to new claims 24-45. 

1. DeFelice et al. ("DeFelice") in view of Hudson and Kortt ("Hudson") 
DeFelice teaches generating Fab' and F(ab') 2 antibody fragments of a whole anti-HLA 
antibody by digesting the whole antibody with pepsin. See the Action, page 6, last paragraph. 
This reference does not suggest that the activity (cytotoxic or otherwise) of such antibody 
fragments is greater than that of the parental whole antibody. In fact, DeFelice states at 
page 2685, second column, that the T cell proliferation inhibition activity exhibited by the 
antibody fragments "was comparable to that of the corresponding whole immunoglobulin of the 
anti-HLA class 1 mAb." 

Hudson is a review article on the subject of scFv multimers such as diabodies and 
triabodies. According to the Action at page 7, first paragraph, Hudson teaches "that the 
increased binding valency [of diabodies] results in high avidity with increased tumor 
penetration and fast clearance rates compared to the parent Ig molecule." Applicants note 
that this description does not precisely reflect the teachings of the reference. Hudson teaches that 
multivalent recombinant antibody fragments (e.g., diabodies and triabodies) provide high 
binding avidity compared to single chain Fv (scFv), which of course have a valence of one. See 
Abstract and page 178, second column. Hudson does not say that diabodies have a higher 
valency or higher avidity than the parent Ig molecule. Hudson does say that the small size of 
diabodies and triabodies "has advantages for tumor penetration" compared to intact whole Ig 
(page 184, first column), but that of course says nothing about relative cytotoxic activity of 
minibodies (such as diabodies) and Ig. Furthermore, Hudson explains that larger size correlates 
with slower clearance from the circulation (see the first sentence on page 1 84), so that diabodies 
are more slowly cleared than scFv but more rapidly cleared than intact Ig. Again, that says 
nothing about relative cytotoxic activity of minibodies and Ig. Hudson's focus is on designing 
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linkers that promote formation of multimeric minibodies such as diabodies and triabodies (see 
pages 184-185) and generating multispecific minibodies in which different arms bind to different 
antigens (see pages 185-187). Hudson says nothing whatsoever about preparing minibodies 
having cytotoxic activity greater than that of the intact whole Ig, and gives no reason to suspect 
that it can be done. 

As stated above, independent claims 24 and 35 both require that the minibody (e.g., 
diabody) generated by the claimed methods possess cytotoxic activity greater than that of the 
whole antibody. Since neither of the cited references suggests that this is possible, one of 
ordinary skill would find in the art neither motivation to make the claimed invention nor 
expectation that it could be successfully achieved. Accordingly, claims 24 and 35 (and their 
dependents) are not obvious over DeFelice in view of Hudson. 

2. Goto et al. ("Goto") in view of DeNardo and Wu et al. ("Wu") 
The Examiner cites Goto as disclosing a 2D7 antibody, basing that conclusion on a 
statement in the specification at page 7, lines 1-5. In fact the HM1 .24 antibody disclosed in Goto 
is not 2D7, and binds to an antigen (a terminal B-cell-restricted antigen) different from the 
antigen (HLA-IA) bound by the 2D7 antibody. Goto is cited in the specification because it 
disclosed a method that was also employed to produce the 2D7 antibody, and not for any 
disclosure of the 2D7 antibody per se. However, Applicants note that the 2D7 antibody was 
disclosed in a different reference that is already of record: Oka, Sankyo Seimei Kagaku Kenkyu 
Shinko Zaidan Kenkyu Hokokushu 12:46-56 (1998), reference AFF on the PTO Form 1449 
submitted with an Information Disclosure Statement on June 30, 2006 ("Oka"). (As this 
reference is in Japanese, a concise explanation in English was submitted with it.) 

The Examiner argues that it would have been obvious to use the method of DeNardo (a 
reference discussed above) to produce a diabody of Goto's antibody. A third reference, Wu, is 
cited as providing additional motivation. As that would not have resulted in a diabody that meets 
the criteria of any of the present claims (all of which are limited to methods of producing a 
"HLA-recognizing minibody" or a minibody "the CDRs of which are derived from the CDRs of 
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an HLA-recognizing whole antibody"), the combination of Goto with DeNardo and Wu cannot 
support the rejection. 

Even if Oka (which does discuss the 2D7 monoclonal antibody) were substituted for 
Goto in this rejection, Applicants believe the rejection would fail because there is neither 
motivation nor expectation of success in producing the invention as presently claimed. The 
bases for this assertion are discussed below. 

First, the Action cites as supporting both motivation and expectation of success a 
supposed teaching in DeNardo that diabodies "can be utilized to increase tumor avidity." Action 
at page 9. In fact, as discussed above, DeNardo teaches that diabodies have increased avidity 
compared to scFv monomers , but not that they have increased avidity compared to the parental 
Ig. There is no basis in DeNardo to lead one of ordinary skill to expect a diabody to possess 
increased avidity compared to the parental Ig. 

Second, the Action cites Wu as providing additional motivation and expectation of 
success because Wu supposedly teaches that "increased tumor targeting by diabodies was 
enhanced by the larger size of the diabody leading to increased serum half-life." Action at 
page 9. In fact, Wu's teachings at page 34, first column, all concern a comparison of scFv 
monomers to scFv dimers (i.e., diabodies), and not a comparison of diabodies to intact whole 
antibodies. According to Wu, diabodies possess an increased half life relative to the 
corresponding monomer, i.e., an scFv. Wu goes on to generalize: "Increased size should lead to 
increased serum half lives." Thus, one would expect a diabody or other minibody to have a 
lower serum half-life than the intact parental antibody (which is considerably higher in molecular 
weight), quite the opposite of the situation the Examiner believes provides motivation for making 
the claimed minibodies. If anything, the passage of Wu et al. cited by the Examiner therefore 
teaches away from making the presently claimed minibodies. 

Third, Wu says at page 22, first column, that "in general fragments achieve lower tumor 
localization as compared to intact Ig, and kidney uptake is higher," providing yet another 
teaching away from the presently claimed invention. 
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Fourth, neither DeNardo nor Wu teaches that a minibody such as a scFv or diabody might 
have a level of cytotoxic activity greater than that of the corresponding whole antibody, a 
limitation of the present claims. The DeNardo diabodies are not in and of themselves cytotoxic; 
rather, it is the DOTA-chelated radioisotope to which DeNardo 's diabodies bind that produces 
the expected cytotoxic effect. Similarly, while Wu notes at page 22, first column, that antibodies 
and antibody fragments can be utilized for targeted delivery of a variety of cytotoxic agents, this 
reference does not even hint that the fragment could itself possess a cytotoxic activity that is 
greater than that of the parental antibody. 

Accordingly, neither the Examiner's combination of Goto with DeNardo and Wu nor the 
hypothetical combination of Oka with DeNardo and Wu would render the present claims 
obvious. 



CONCLUSION 

In view of the above remarks, Applicants submit that new claims 24-45 are in condition 
for allowance. Favorable consideration "of these claims is thus respectfully solicited. 

Enclosed is a $120 check for the Petition for Extension of Time fee and a $800 check for 
excess claim fees. Please apply any other charges or credits to deposit account 06-1050. 

Respectfully submitted, 
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